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(54) MOBILE COMMUNICATION SYSTEM AND OPERATION CONTROL METHOD THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To attain load distribution 
processing while continuing the processing without 
causing system-down even when an RNC reaches a 
congestion state due to increase in user data in a W- 
CDMA communication system. 
SOLUTION: The RNC 1 is provided with: a U plane 
processing apparatus 41 for handling an ATM network in 
use as an IP network to perform signaling processing; 
and U plane processing apparatuses 42a, 42b performing 
user data processing, which are physically distributed. 
The U plane processing apparatuses have a backup 
apparatus 42c in addition to the apparatuses 42a, 42b 
for the active system. On the occurrence of congestion 
in the active system, part of the processing is switched 
and the backup system takes over it. 
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decision of rejection] 
[Date of extinction of right] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

They are a migration machine, a base transceiver station, and the migration communication 
system containing radio control equipment, 
Said radio control equipment, 

First and second user plane processing means to make the user data transfer control processing 
about said migration machine, 

A control-plane processing means to dissociate physically with user plane processing means, 
such as this, and for it to be prepared, it to be positioned by the high order of the user plane 
processing means concerned, and to make transfer control processing of signaling which is a 
control signal is included, 

Migration communication system characterized by taking over said a part of processing to the 
second user plane processing means in said first user plane processing means when the 
congestion condition of processing is detected. 
[Claim 2] 

said first user plane processing means was connected with said base transceiver station — 
present — business — a system — it is 

Said second user plane processing means is migration communication system according to claim 
1 characterized by being a backup system for said first user plane processing means. 
[Claim 3] 

While controlling said first user plane processing means to answer said congestion condition 
detection and to change the transmission-and-reception place of said control signal and user 
data to said second user plane processing means Migration communication system according to 
claim 1 or 2 characterized by having a means to send out the change directions concerned to 
said second user plane processing means, and a means to notify information required for the 
processing taken over to said second user plane processing means to said second user plane 
processing means. 
[Claim 4] 

Said second user plane processing means is migration communication system according to claim 
3 characterized by answering reception of said change directions and having a means to process 
said control signal and user data while answering the notice of said information and succeeding 
this information. 
[Claim 5] 

Said base transceiver station exists in the first communication network, and the said first and 
second user plane processing means and said control-plane processing means are connected 
with said first communication network at the second communication network of a different kind, 
claims 1-4 characterized by said first user plane processing means having a conversion interface 
means said first and between the second communication network — either — the migration 
communication system of a publication. 
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[Claim 6] 

Said second user plane processing means is migration communication system according to claim 
5 characterized by transmitting and receiving said control signal and user data through the 
conversion interface means of said first user plane processing means. 
[Claim 7] 

It is the migration communication system according to claim 5 or 6 which said first 
communication network is an ATM communication network, and is characterized by said second 
communication network being an IP communication network. 
[Claim 8] 

It is the motion-control approach in migration communication system including a control-plane 
processing means to dissociate physically with first and second user plane processing means to 
make the user data transfer control processing about a migration machine, and user plane 
processing means, such as this, and for it to be prepared, it to be positioned by the high order of 
the user plane processing means concerned, and to make transfer control processing of signaling 
which is a control signal, 

The motion-control approach characterized by including the step which takes over said a part of 
processing to the second user plane processing means in said first user plane processing means 
when the congestion condition of processing is detected. 
[Claim 9] 

said first user plane processing means was connected with the base transceiver station for 
offering the wireless bearer to said migration machine — present — business — a system — it 
is 

Said second user plane processing means is the motion-control approach according to claim 8 
characterized by being a backup system for said first user plane processing means. 
[Claim 10] 

The step controlled to answer said congestion condition detection and to change the 
transmission-and-reception place of said control signal and user data to said second user plane 
processing means in said first user plane processing means, The motion-control approach 
according to claim 8 or 9 characterized by including the step which sends out the change 
directions concerned to said second user plane processing means, and the step which notifies 
information required for the processing taken over to said second user plane processing means 
to said second user plane processing means. 
[Claim 11] 

The motion-control approach according to claim 10 characterized by including the step which 
answers the notice of said information and succeeds this information in said second user plane 
processing means, and the step which answers reception of said change directions and 
processes said control signal and user data. 
[Claim 12] 

Said base transceiver station exists in the first communication network, and the said first and 
second user plane processing means and said control-plane processing means are connected 
with said first communication network at the second communication network of a different kind, 
claims 8-1 1 characterized by including the step which makes the interface conversion said first 
and between the second communication network in said first user plane processing means — 
either — the motion-control approach of a publication. 
[Claim 13] 

Said second user plane processing means is the motion-control approach according to claim 1 2 
characterized by transmitting and receiving said control signal and user data through the 
interface conversion step in said first user plane processing means. 
[Claim 14] 

It is the motion-control approach according to claim 12 or 13 which said first communication 
network is an ATM communication network, and is characterized by said second communication 
network being an IP communication network. 
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[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

Especially this invention relates to the congestion-control method of the wireless access 
network system in W-CDMA (Wideband-Code Division Multiple Access: wide-band code-division 
multiple access) communication system about the motion-control approach at a migration 
communication system list. 
[0002] 

[Description of the Prior Art] 

The architecture of the W-CDMA communication system which is migration communication 
system is shown in drawing 1 8 . The wireless access network (RAN) 1 is constituted by Node 
(node) B6-9, and is connected with the radio control equipments (RNC) 4 and 5 through the core 
network (CN) 3 and Iu interface which are an exchange network. NodeB 6-9 means the logical 
node which performs wireless transmission and reception, and, specifically, is a base transceiver 
station. 
[0003] 

The interface between NodeB and RNC is called Iub and the Iur interface is also specified as an 
interface between RNC(s). Each NodeB covers one or more eels 10, and NodeB is connected 
with the migration machine (UE) 2 through the wireless interface. NodeB carries out termination 
of the wireless circuit, and RNC performs selection composition of management of NodeB, and 
the wireless pass at the time of a software handover. In addition, the detail of architecture 
shown in drawing 18 is specified to 3GPP(s) (3 rd Generation Partnership Projects). 
[0004] 

The protocol architecture of the wireless interface in the W-CDMA communication system 
shown in this drawing 18 is shown in drawing 19 . As shown in drawing 1 9 , this protocol 
architecture is constituted by the protocol layer of three layers which consists of the physical 
layer (PHY) 1 1 shown as a layer 1, a data link layer 12 shown as a layer 2, and a network layer 
(RRCiRadio Resource Control) 13 shown as a layer 3 which is that high order layer further. The 
data link layer of a layer 2 is [ the MAC (Media Access Control) layer 121 and ] RLC (Radio 
Link). 

2 sublayers with the Control layer 122 are included. 
[0005] 

The ellipse in drawing 1 9 shows service access POIN (SAP) between layers or between 
sublayers, and SAP between the RLC sublayer 122 and the MAC sublayer 121 offers a logical 
channel. That is, a logical channel is a channel offered from the MAC sublayer 121 to the RLC 
sublayer 122, and is classified according to the function and the logical property of a 
transmission signal, and it characterizes according to the contents of the information 
transmitted. As an example of this logical channel, there are CCCH (Common Control Channel) 
which is a common channel, PCCH (PagingControl Channel) which is a paging channel, DCCH 
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(Dedicated Control Channel) which is an individual channel, DTCH (Dedicated Traffic Channel), 

etc. 

[0006] 

SAP between the physical layers 1 1 which are the MAC sublayer 121 and a layer 1 offers a 
transport channel. That is, a transport channel is a channel with which the MAC sublayer 121 is 
provided from a physical layer 1 1 , is classified according to a transmission gestalt, and is 
characterized by what kind of information is transmitted how through a wireless interface. As an 
example of this transport channel, there are PCH (Paging Channel), DCH (Dedicated Channel), 
etc. with FACH (Forward Access Channel) and RACH (Random Access Channel). 
[0007] 

A physical layer 1 1 and a data link layer 12 are controlled by the network layer (RRC) 13 through 
C-SAP which offers a control channel. The detail of protocol architecture shown in this drawing 
19 is specified to ARIB STD-T36-25.301 v.3.8. 
[0008] 

Moreover, in the conventional technique mentioned above, there is a U (User) plane which 
carries out transfer control processing of C (Control) plane and user data for signaling which 
carries out transfer control processing of the control signal. 
[0009] 

[Problem(s) to be Solved by the Invention] 

** is used as the equipment with which the function which carries out control processing of the 
C plane, and the function which carries out control processing of the U plane were physically 
united at RNC 4 and 5 of the conventional wireless access network (RAN) 1, and the wireless 
bearer service to the terminal which is a migration machine is offered using one equipment with 
which both processing facilities were unified in this way. 
[0010] 

In the migration communication system which has the conventional RNC with which both the 
processing facilities of such a U plane and C plane were united When the throughput of signaling 
wants to improve Although what is necessary is to add only the processing facility of C plane, 
when it is required to add the RNC itself and a user data transfer rate wants to improve 
Although what is necessary is to add only the processing facility of U plane, it is required to add 
the RNC itself. Therefore, it is difficult to build the system which was rich in the SUKERA kinky 
thread tee with the configuration of the conventional RNC. 
[0011] 

Moreover, the pictorial communication containing the data communication using the Personal 
Digital Assistant containing a portable telephone, the personal computer of a note type, etc. or 
an animation will have spread widely, and the user amount of data which flows a communication 
line will increase in connection with it. Consequently, when [ worst ] the load of the equipment 
which treats user data in a wireless access network (RAN) increases rapidly and it is expected 
that it will be in a congestion condition locally, it is also inviting a system down. Then, it is 
necessary to perform load-distribution processing, continuing user data processing, without 
producing a system down, even if it will be in a congestion condition. 
[0012] 

Even if this invention is made based on such a demand and the place made into the purpose will 
be in a congestion condition according to increase of commo data, it is providing with the 
motion-control approach the migration communication system list which was made to perform 
load-distribution processing, continuing user data processing without producing a system down. 
[0013] 

[Means for Solving the Problem] 

First and second user plane processing means to make user data transfer control processing 
concerning [ the migration communication system by this invention ] a migration machine, A 
control-plane processing means to dissociate physically with user plane processing means, such 
as this, and for it to be prepared, it to be positioned by the high order of the user plane 
processing means concerned, and to make transfer control processing of signaling which is a 
control signal is included. In said first user plane processing means, when the congestion 
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condition of processing is detected, it is characterized by taking over said a part of processing 

to the second user plane processing means. 

[0014] 

and said first user plane processing means was connected with said base transceiver station — 
present — business — it is a system and said second user plane processing means is 
characterized by being a backup system for said first user plane processing means. In this case, 
said first user plane processing means While controlling to answer said congestion condition 
detection and to change the transmission-and-reception place of said control signal and user 
data to said second user plane processing means It is characterized by having a means to send 
out the change directions concerned to said second user plane processing means, and a means 
to notify information required for the processing taken over to said second user plane processing 
means to said second user plane processing means. Moreover, said second user plane 
processing means is characterized by answering reception of said change directions and having a 
means to process said control signal and user data while it answers an informational notice and 
succeeds this information. 
[0015] 

Moreover, a base transceiver station exists in the first communication network, the said first and 
second user plane processing means and said control-plane processing means are connected 
with said first communication network at the second communication network of a different kind, 
and said first user plane processing means is characterized by having a conversion interface 
means said first and between the second communication network. And it is characterized by said 
second user plane processing means transmitting and receiving said control signal and user data 
through the conversion interface means of said first user plane processing means, and is 
characterized by for said first communication network being an ATM communication network, 
and said second communication network being an IP communication network. 
[0016] 

First and second user plane processing means to make user data transfer control processing 
concerning [ the motion-control approach by this invention ] a migration machine, It is the 
motion-control approach in migration communication system including a control-plane 
processing means to dissociate physically with user plane processing means, such as this, and 
for it to be prepared, it to be positioned by the high order of the user plane processing means 
concerned, and to make transfer control processing of signaling which is a control signal. In said 
first user plane processing means, when the congestion condition of processing is detected, it is 
characterized by including the step which takes over said a part of processing to the second 
user plane processing means. 
[0017] 

and said first user plane processing means was connected with said base transceiver station — 
present — business — it is a system and said second user plane processing means is 
characterized by being a backup system for said first user plane processing means. In this case, 
the step controlled to answer said congestion condition detection and to change the 
transmission-and-reception place of said control signal and user data to said second user plane 
processing means in said first user plane processing means, It is characterized by including the 
step which sends out the change directions concerned to said second user plane processing 
means, and the step which notifies information required for the processing taken over to said 
second user plane processing means to said second user plane processing means. Moreover, in 
said second user plane processing means, it is characterized by including the step which 
answers the notice of said information and succeeds this information, and the step which 
answers reception of said change directions and processes said control signal and user data. 
[0018] 

Moreover, a base transceiver station exists in the first communication network, the said first and 
second user plane processing means and said control-plane processing means are connected 
with said first communication network at the second communication network of a different kind, 
and it is characterized by including the step which makes the interface conversion said first and 
between the second communication network in said first user plane processing means. And said 
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second user plane processing means is characterized by transmitting and receiving said control 
signal and user data through the interface conversion step in said first user plane processing 
means. 
[0019] 

An operation of this invention is described. IP (Internet Protocol) network of the ATM 
(Asynchronous Transfer Mode) network currently used in the wireless access network (RAN) of 
W-CDMA communication system is carried out. C plane processing facility which makes signaling 
processing (C plane processor), U plane processing facility (U plane processor) which processes 
user data respectively — physical — dissociating — constituting — U plane processor — being 
related — present — business — a system and a backup system — preparing — this — 
present — business — when congestion arises in U plane processor of a system, processing 
(part) is changed to the equipment of a backup system, and is succeeded. 
[0020] 

various information required for the processing which should be succeeded with the equipment 
of a backup system at this time — present — business — it is given and receives from the 
equipment of a system — having — etc. — processing is taken over using various information. 
[0021] 

Moreover, it becomes possible to treat processors, such as this, to the equipment and the EQC 
on IP network by carrying out IP network of the communication network used in a wireless 
access network, and assigning the IP address beforehand to the U plane each processor or C 
plane processor, but — since NodeB for offering a wireless bearer to a migration machine is an 
ATM network — present — business — in a system U plane processor, the interface section 
ATM / for IP conversion which has an interface function with NodeB is prepared, and in it, it 
constitutes so that the interconversion function between ATM PAKETSU and an IP packet may 
be realized. 
[0022] 

[Embodiment of the Invention] 

It explains to a detail per example of this invention, referring to a drawing below. Drawing 1 is a 
schematic diagram for explaining the configuration of RNC4 applied to the example of this 
invention. As shown in drawing 1 , RNC4 is a configuration divided into C plane processor 41 
equivalent to the processing facility section which takes charge of C plane which carries out 
transfer control of the signaling, and U plane processor 42 equivalent to the processing facility 
section which takes charge of U plane which carries out transfer control of the user data. 
[0023] 

That is, C plane processor 41 has the function in which the MAC layer 121 whose U plane 
processor 42 is a layer 2, and the RLC layer 1 22 take charge of an RRC message by having 
generation and the function which carries out termination, in the RRC layer 13 which is a layer 3. 
After using the function which the MAC layer 121 offers in U plane processor 42, and the 
function which the RLC layer 1 22 offers about RRC signaling between a migration machine <UE)2 
and RNC4, it is constituted so that it may transmit to the RRC layer 1 3 in C plane processor 41 
positioned as a high order layer. 
[0024] 

By carrying out like this, the physical layer (PHY) 1 1 shown as a layer 1 can divide into C plane 
processor 41 the network layer 13 with which the data link layer 12 shown in NodeB (base 
transceiver station)6 as a layer 2 is shown in U plane processor 42 as a layer 3 in the protocol 
architecture of the existing RNC shown in drawing 19 , respectively. In addition, in drawing 1 , 
since it is equivalent to the example of drawing 1 9 , it omits and the connection relation between 
the MAC layer 121 and the RLC layer 122 is shown. 
[0025] 

The RRC layer 13 in C plane processor 41 controls the physical layer 1 1 in NodeB, the MAC 
layer 121 in U plane processor 42, and the RLC layer 122 using C-SAP (Control Service Access 
Point) which offers a control channel. Moreover, signaling between RNC4, MSG (Mobile Switching 
Center)31, or SGSN (Serving GPRS (Global Packet Radio Service) Switching Node)32 shall 
process by carrying out termination in C plane processor 41. 
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[0026] 

In addition, MSC31 has switched capabilities, and SGSN32 has packet switching capabilities and 
is contained in the core network (CN) 3 shown in drawing 18 . User Information is delivered and 
received between a migration machine (UE)2, MSC31, or SGSN32 via U plane processor 42. 
[0027] 

By considering as the equipment configuration shown in such drawing 1 , it becomes possible to 
construct the system configuration which was rich in scalability. That is, when adding only C 
plane processor 41 in raising the throughput of signaling, and raising a user data transfer rate, 
only U plane processor 42 can be added. Moreover, between each equipment, since each 
function in U plane processor 42 does not have relation but is controlled by RRC13 in C plane 
processor 41, it can also be mounted as independent equipment 
[0028] 

Drawing 2 is the system schematic diagram of the example of this invention. Reference of 
drawing 2 shall give the IP address beforehand to each equipment which IP network of the RAN 
(wireless access network) shall be carried out, and is described below. U plane processors 42a 
and 42b — both — present — business — it is operating as a system and two or more NodeB 
6a-6d is connected to the subordinate, respectively. 
[0029] 

this etc. — present — business — another U plane processor 42c is prepared as an object for 
the backup at the time of the congestion of U plane processors 42a and 42b. furthermore — 
these — U — a plane — a processor — 42 — a - 42 — c — a high order — positioning — 
having — C — a plane — a processor — 41 — preparing — having — this — etc. — each — 
equipment — a router — five — minding — host system — it is — a core — a network — ( — 
CN — ) — three — connecting — having — **** . 
T0030] 

U plane processor 42c for backup — usually — the time — present — the user data currently 
exchanged between the control signal for signaling transmitted and received between U plane 
processor 42a of business and C plane processor 41, and U plane processor 42a and the core 
network 3 are monitored, here — present — if processing of U plane processor 42a of business 
will be in a congestion condition, this U plane processor 42a will take over a part of those 
processings to U plane processor 42c for backup, in order to plan a load distribution, in addition, 
others — present — also when congestion arises in processing of U plane processor 42b of 
business, of course, a part of the processings are taken over to U plane processor 42c for 
backup A part of these processings shall be some calls (call unit) of two or more calls under 
connection. 
[0031] 

drawing 3 — present — business — it is the outline functional block diagram of U plane 
processor 42a, and drawing 4 is the outline functional block diagram of U plane processor 42c for 
backup, if drawing 3 is referred to — present — business — U plane processor 42a consists of 
ATM / the IP-IF (interface) section 71, the layer 2 processing section 72, and the APL 
(application) section 73. The ATM/IP-IF section 71 has the function to make the data packet 
conversion between IP network where the wireless access network (RAN) 1 belongs, and the 
ATM network where NodeB(s) 6a-6d equivalent to the physical layer which constitutes the lower 
layer (layer 3) of a protocol belong. 
[0032] 

That is, the ATM/IP-IF section 71 changes the ATM packet from NodeB into an IP packet, 
transmits it to the layer 2 processing section 72 or a router 5, and changes the IP packet from 
the layer 2 processing section 72 or a router 5 into an ATM packet, transmits it to NodeB, and 
has further the function which changes the destination of an IP packet to the layer 2 processing 
section 72 or U plane processor 42c for backup with the directions from the APL section 73. 
[0033] 

Drawing 5 is the image Fig. showing the example of data conversion of an ATM packet and an IP 
packet. As shown in drawing 5 , in an ATM network, two or more transmission of the fixed-length 
packet (eel) is carried out, and since a variable-length packet is transmitted, after two or more 
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payloads on an ATM packet are connected, in the case of the conversion to an IP packet from 
an ATM packet, IP header is given in IP network. Moreover, conversely, after the payload part on 
an IP packet is decomposed into a fixed length in the case of the conversion to an ATM packet 
from an IP packet, an ATM header is given to each packet. 
[0034] 

At this time, the ATM/IP-IF section 71 shall have held beforehand the table for changing the 
information on an ATM header (ATM addresses, such as VPI and VCI), and the information on IP 
header (IP address) mutually as an in-house data. 
[0035] 

The layer 2 processing section 72 performs protocol processing of the MAC layer 121 or the 
RLC layer 122 shown in drawing 1 to the signal from the ATM/IP-IF section 71, and has the 
function outputted to ATM / the IP-IF section 71. The function in which the APL section 73 
generalizes each low-ranking protocol, and the function to detect congestion, The function it is 
directed that changes the transmission-and-reception place of a control signal or user data to U 
plane processor 42c for backup to the ATM/IP-IF section 71 at the time of congestion 
detection, It has the function which notifies the information (call information is called hereafter) 
about the call which each protocol needs for processing of every call, every eel (Cell), and the 
call that is held for every NodeB, respectively, and that should be succeeded to U plane 
processor 42c for backup at the time of congestion detection. 
[0036] 

Although it realizes by performing with an application program and therefore making CPU read 
and perform this application program, when each above-mentioned function of this APL section 
73 is expressed as functional block, it comes to be shown in drawing 6 . That is, it has the 
underlying protocol generalization section 731, the congestion detecting element 732, the 
congestion tense section 733 that makes the control mentioned above at the time of congestion, 
the memory 734 holding a program, data, etc., the control section 735 which controls each part, 
such as this, and the bus 736 which connects each part, such as this. 
[0037] 

U plane processing section 42c for backup has the IP-IF section 81, the layer 2 processing 
section 82, and the APL section 83, as shown in drawing 4 . The function in which the IP-IF 
section 81 transmits the ATM/IP-IF section 71, C plane processor 41, and the signal received 
from the core network 3 to the layer 2 processing section 82 with the directions from the APL 
section 83 at the time of congestion, The function to transmit the signal received from the layer 
2 processing section 82 to the ATM/IP-IF section 71, C plane processor 41, and the core 
network 3, It has the function to monitor the control signal exchanged between U plane 
processor 42a and C plane processor 41 and between U plane processor 42a and the core 
network 3, and user data. 
[0038] 

the layer 2 processing section 82 was shown in drawing 3 — present — business — it has the 
layer 2 processing section 72 and the equivalent function of U plane processor 42a. The APL 
section 83 has the function to generalize an underlying protocol, the processing change demand 
directed from U plane processor 42a, the function to receive the call information which each 
protocol holds, and the function which develops the taking over information on each received 
protocol to an underlying protocol. 
[0039] 

Each above-mentioned function of this APL section 83 is performed by the application program 
like the APL section 73 shown in drawing 3 , and is expressed with **** functional block shown 
in drawing 7 . With namely, the underlying protocol generalization section 831 and the receive 
section 832 which receives the change demand from U plane processor 42a, and taking over 
information The taking over information expansion section 833 which develops the taking over 
information on each protocol to an underlying protocol, So that the call to succeed may get 
down and the transmission place IP address of a control signal or going-down user data may be 
changed into the IP address of U plane processor 42c for backup It gets down and has the signal 
transmitting IP address directions section 834 and the memory 835 holding a program, data, etc. 
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which are directed to C plane processor 41 or CN3, the control section 836 which controls each 

part, such as this, and the bus 837 which connects each part, such as this. 

[0040] 

Hereafter, actuation of the example of this invention is explained, drawing 8 — present — 
business — it is drawing showing going up of the control signal at the time usually (C plane 
information) whose U plane processor 42a is not in a congestion condition, and the flow from 
which it gets down, and it is the flow which is shown by the dotted line. Moreover, drawing 9 is 
the operating-sequence Fig. which can be set in that case. 
[0041] 

if drawing 8 and 9 are referred to — present — business — when processing of U plane 
processor 42a is not in a congestion condition, it had been received from NodeB6a, and it is 
changed into an IP packet from an ATM packet in the ATM/IP-IF section 71 (step S1), and the 
layer 2 processing section 72 receives layer 2 processing (step S2), and a control signal is 
transmitted to C plane processor 41, and receives layer 3 processing (step S3). And it is 
transmitted to CN3. 
[0042] 

It gets down, and it is transmitted to C plane processor 41 from CN3, and a control signal 
receives layer 3 processing (step S4), is transmitted to U plane processor 42a, receives layer 2 
processing in the layer 2 processing section 72 (step S5), finally is changed into an ATM packet 
from an IP packet in the ATM/IP-IF section 71 (step S6), and is transmitted to NodeB6a after 
**. At this time, U plane processor 42c for backup has monitored the exchange of the control 
signal between C plane processor 41 and U plane processor 42a. 
[0043] 

Drawing 10 and drawing 1 1 are the flow and the operating-sequence Figs, of a control signal at 
the time of the congestion of U plane processor 42a. Although the congestion detecting element 
732 of drawing 6 will detect it (step S1 1) and will change processing of a certain call of the calls 
under present connection which are a part of processing to U plane processor 42c for backup if 
the processing in U plane processor 42a will be in a congestion condition now At this time, the 
change demand for changing processing from U plane processor 42a to U plane processor 42c 
for backup is generated (step S12). The call information of the call which each protocol holds 
and which should be succeeded is transmitted to U plane processor 42c for backup by the 
congestion tense section 733 (step S13). It is controlled by the congestion tense section 733 to 
turn up inside, without transmitting a control signal to it and coincidence in ATM / the IP-IF 
section 71 to the high order protocol layer 2 processing section 72 (step S14). 
[0044] 

Then, U plane processor 42c for backup which received the processing change demand from U 
plane processor 42a will succeed processing of the call concerned based on the information 
monitored until now and the call information transmitted by step S13 (step S15). It succeeds and 
this taking over becomes possible by the information expansion section 833 by [ which were 
shown in drawing 7 ] developing call information to the protocol of a layer 2. 
[0045] 

and U plane processor 42c for backup was shown in drawing 7 — - getting down — the signal 
transmission place IP address directions section 834 — the call for taking over — getting down 
— the transmission place IP address of a control signal — present — business — from the IP 
address of U plane processor 42a, it directs to C plane processor 41 so that it may change into 
the IP address of U plane processor 42c for backup (step S16). Therefore, C plane processor 41 
shall have the function to get down for every call and to change the transmission place IP 
address of a control signal with the directions concerned from U plane processor 42for backup c. 

[0046] 

At this time, the going-up control signal transmitted from U plane processor 42a ATM / IP 
conversion is carried out in ATM / the IP-IF section 71 of U plane processor 42a (step S17). 
And since the IP address of IP header unit (refer to drawing 5 ) is rewritten and transmitted to 
the IP address of U plane processor 42c for backup By this IP address, processing should be 
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succeeded by U plane processor 42c for backup, it will incorporate a control signal in the IP-IF 
section 81, and will perform layer 2 processing in the layer 2 processing section 82 (step S18). 
And layer 3 processing is performed by C plane processor 41 (step S19), and it is transmitted to 
CN3. 
[0047] 

On the other hand, by getting down from CN3, although layer 3 processing is performed by C 
plane processor 41 (step S20), a control signal from this C plane processor 41 — present — 
business, since it replaces with the IP address of U plane processor 42a and the IP address of U 
plane processor 42c for backup is specified and transmitted U plane processor 42c for backup 
gets down, sees the IP address of IP header of a control signal, and incorporates what equipment 
42c is specified as. 
[0048] 

In this way, the going-down control signal incorporated by U plane processor 42c for backup 
receives layer 2 processing in the layer 2 processing section 82 (step S21), and is transmitted to 
the ATM/IP-IF section 71 of U plane processor 42a. In this ATM/IP-IF section 71, IP/ATM 
conversion is performed (step S22) and it is transmitted to NodeB. 
[0049] 

drawing 1 2 and drawing 1 3 — present — business — U plane processor 42a is drawing showing 
going up of the user— usually data at the time which is not in a congestion condition, the flow 
from which it gets down, and an operating sequence. When U plane processor 42a is not in a 
congestion condition, it had been received from NodeB6a, and user data are changed into an IP 
packet from an ATM packet in the ATM/IP-IF section 71 (step S31), are processed layer 2 in 
the layer 2 processing section 72 after ** (step S32), and are transmitted to CN3. 
[0050] 

It gets down from CN3, and it is transmitted to U plane processor 42a, and user data are 
processed layer 2 in the layer 2 processing section 72 (step S33), are changed into an ATM 
packet from an IP packet in the ATM/IP-IF section 71 (step S34), and are transmitted to 
NodeB6a. At this time, U plane processor 42c for backup has monitored the exchange of the 
user data between CN3 and U plane processor 42a. 
[0051] 

Drawing 14 and drawing 1 5 are rise-and-fall user data flow and operating-sequence Figs, when U 
plane processor 42a changes into a congestion condition. If U plane processor 42a will be in a 
congestion condition, like drawing 10 of point **, and the example of drawing 1 1 , congestion will 
be detected (step S41), the change demand which changes processing to U plane processor 42c 
for backup will be generated (step S42), and the call information which each protocol holds will 
be transmitted to U plane processor 42c for backup about the call which should be succeeded 
(step S43). 
[0052] 

It is made to turn up inside, without transmitting user data to it and coincidence in the ATM/IP- 
IF section 71 in a high order (step S44). Then, U plane processor 42c for backup which received 
the change demand of processing from U plane processor 42a will be looked like [ developing the 
transmitted call information to each protocol ], and will succeed processing of the call for taking 
over more (step S45). 
[0053] 

and U plane processor 42c for backup was shown in drawing 7 — getting down — the signal 
transmission place IP address directions section 834 — the call for taking over ■ — getting down 
— the transmission place IP address of user data — present — business — from the IP address 
of U plane processor 42a, it directs to CN3 so that it may change into the IP address of self- 
equipment 42c (step S46). Therefore, CN3 shall have the function to get down for every call and 
to change the transmission place IP address of user data with the directions concerned from U 
plane processor 42for backup c. 
[0054] 

Since the uphill user data transmitted from U plane processor 42a are specified and the IP 
address of U plane processor 42c for backup is transmitted at this time (assignment of that IP 



file://C:¥Documents%20and%20Settings¥Jiif^S^¥^X^h^^ > ¥GetIPDL?l^jB... 2007/03/15 



JP-A-2004-48209 



12/24 ^— v 



address is performed in the ATM/IP-IF section 71 (step S47)), U plane processor 42c for backup 

incorporates this user data, and performs layer 2 processing (step S48). 

[0055] 

Since it gets down from CN3, user data are replaced with the IP address of U plane processor 
42a on the other hand and the IP address of U plane processor 42c for backup is specified and 
transmitted, it gets down, the IP address of IP header of user data is seen, and what U plane 
processor 42c is specified as is incorporated. 
[0056] 

and U plane processor 42c performs layer 2 processing to the incorporated user data (step S49), 
and is changed into an ATM packet from an IP packet in ATM / the IP-IF section 71 of U plane 
processor 42a (step S50) — it will be transmitted to NodeB6a. 
[0057] 

although ATM/IP-IF is used for the interface with NodeB, if IP network of RAN progresses and 
an interface with NodeB turns into IP interface in the above-mentioned example — present — 
business — since transform processing of an ATM packet and an IP packet becomes 
unnecessary when U plane processor changes into a congestion condition and changes the 
processing to U plane processor for backup — present — business — it becomes unnecessary 
to go via ATM / the IP-IF section 71 of U plane processor 42a If it does so, U plane processor 
42a is enabled to take over all processings to U plane processor 42c for backup, and all 
processings can be taken over to processor 42c for backup, without suspending service, when a 
system stop needs to be carried out at the case where U plane processor 42a therefore carries 
out a system down, and the time of file updating and extension. 
[0058] 

the example mentioned above — setting — present — business, although the case where a part 
of two or more calls under connection (call connection unit) were taken over to U plane 
processor 42c for backup was explained after U plane processor 42a changed into the 
congestion condition present — business — also when U plane processor 42a is in the condition 
near congestion, and there is newly a connection request of a call from a migration machine 
(UE), and taking over this new call to U plane processor 42c for backup, it thinks. The actuation 
in that case is explained below using drawing 1 6 and drawing 17 . 
[0059] 

First, a control signal is explained using drawing 1 6 . the condition which shows in drawing 8 — 
setting — present — business, since U plane processor 42a will be in a congestion condition, if 
U plane processor 42a is in the condition near congestion and a connection request occurs in 
this U plane processor 42a from a new migration machine It is the same as steps S11, S12, and 
S14 of drawing 1 1 for it to be detected, and to generate [ taking over the processing to this 
connection request to U plane processor 42c for backup and ] a change demand, and to 
generate the cuff directions to the ATM/IP-IF section 71. 
[0060] 

U plane processor 42c for backup which received this demand — C plane processor 42c — 
receiving — a connection request — carrying out (step S51) — the IP address of U plane 
processor 42c for backup is notified to C plane processor 42c (step S52). Then, it becomes the 
same as the flow of the control signal shown in actuation and drawing 10 of steps S17-S22 of 
drawing 1 1 , and it goes up, and it will get down to the packet of the control signal processed in 
U plane processor 42c for backup, and the IP address of U plane processor 42c for backup will 
both be specified as it. 
[0061] 

Next, user data are explained using drawing 1 7 . the condition which shows in drawing 12 — 
setting — present — business, since U plane processor 42a will be in a congestion condition, if 
U plane processor 42a is in the condition near congestion and a connection request occurs in 
this U plane processor 42a from a new migration machine It is the same as steps S41, S42, and 
S44 of drawing 15 for it to be detected, and to generate [ taking over the processing to this 
connection request to U plane processor 42c for backup and ] a change demand, and to 
generate the cuff directions to the ATM/IP-IF section 71. 
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[0062] 

U plane processor 42c for backup which received this demand performs a connection request to 
CN3 (step S61). While carrying out, the IP address of U plane processor 42c for backup is 
notified to CN3 (step S62). Then, it becomes the same as the user data flow shown in actuation 
and drawing 12 of steps S47-S50 of drawing 15 , and it goes up, and it will get down [ both ] to 
the packet of user data, and the IP address of U plane processor 42c for backup will be specified 
as it. 
[0063] 

[Effect of the Invention] 

As stated above, also when according to this invention use of data with much amount of data, 
such as data communication, an image, an animation, etc. using the personal computer of a note 
type, increase and increase of user data be expected in the migration communication system of 
a W-CDMA method, processing within RAN treating user data can be distributed easily, and it be 
effective in the ability to prevent a system-wide down. The reason is because a part of 
processing is taken over to other U plane processors for backup and processing was continued, 
when U plane processing treatment treating user data changes into a congestion condition. 
[Brief Description of the Drawings] 

[Drawing 1] It is a system schematic diagram containing C plane processor and U plane 

processor which are used for the example of this invention. 

[Drawing 2] It is the outline block diagram of the example of this invention. 

[Drawing 3] it can set to drawing 2 — present — business — it is the block diagram of U plane 
processor. 

[Drawing 4] It is the block diagram of U plane processor for backup in drawing 2 . 
[Drawing 5] It is the packet format Fig. showing ATM / example of IP packet conversion. 
[Drawing 6] It is the functional block diagram of the APL section 73 of drawing 3 . 
[Drawing 7] It is the functional block diagram of the APL section 83 of drawing 4 . 
[Drawing 8] It is drawing showing the flow of the control signal at the time of the normal 
operation of the example of this invention (C plane information). 
[Drawing 9] It is an operating-sequence Fig. in the case of drawing 8 . 

[Drawing 10] It is drawing showing the flow of the control signal at the time of the congestion 
condition of the example of this invention (C plane information). 
[Drawing 1 1] It is an operating-sequence Fig. in the case of drawing 10 . 

[Drawing 12] It is drawing showing the user data flow at the time of the normal operation of the 
example of this invention. 

[Drawing 13] It is an operating-sequence Fig. in the case of drawing 1 2 . 

[Drawing 14] It is drawing showing the user data flow at the time of the congestion condition of 
the example of this invention. 

[Drawing 15] It is an operating-sequence Fig. in the case of drawing 1 4 . 

[Drawing 16] It is an operating-sequence Fig. for the control signal at the time of the congestion 
condition in other examples of this invention. 

[Drawing 17] It is an operating-sequence Fig. for the user data at the time of the congestion 
condition in other examples of this invention. 

[Drawing 18] It is drawing showing the system architecture in W-CDMA communication system. 
[Drawing 19] It is drawing showing the protocol architecture in RAN of drawing 18 . 
[Description of Notations] 

1 RAN (Wireless Access Network) 

2 UE (Migration Machine) 

3 CN (Core Network) 

4 RNC (Radio Control Equipment) 

5 Router 

6 NodeB (Base Transceiver Station) 

1 1 Physical Layer (Layer 1) 

1 2 Layer 2 

13 Layer 3 (RRC) 
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41 C Plane Processor 

42 U Plane Processor 

42a and 42b present — business — U plane processor 
42c U plane processor for backup 

71 ATM/IP-IF Section 

72 82 Layer 2 processing section 

73 83 The APL section 
81 IP-IF Section 

91 Layer 3 Processing Section 

731,831 Underlying protocol generalization section 

732 Congestion Detecting Element 

733 Congestion Tense Section 

734.835 Memory 

735.836 Control section 

736.837 Bus - 

832 Receive Section 

833 Taking over Information Expansion Section 

834 Get Down and it is Signal Transmission Place IP Address Directions Section. 



[Translation done.] 
* NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is a system schematic diagram containing C plane processor and U plane 

processor which are used for the example of this invention. 

[Drawing 2] It is the outline block diagram of the example of this invention. 

[Drawing 3] it can set to drawing 2 — present — business — it is the block diagram of U plane 
processor. 

[Drawing 4] It is the block diagram of U plane processor for backup in drawing 2 . 
[Drawing 5] It is the packet format Fig. showing ATM / example of IP packet conversion. 
[Drawing 6] It is the functional block diagram of the APL section 73 of drawing 3 . 
[Drawing 7] It is the functional block diagram of the APL section 83 of drawing 4 . 
[Drawing 8] It is drawing showing the flow of the control signal at the time of the normal 
operation of the example of this invention (C plane information). 
[Drawing 9] It is an operating-sequence Fig. in the case of drawing 8 . 

[Drawing 10] It is drawing showing the flow of the control signal at the time of the congestion 
condition of the example of this invention (C plane information). 
[Drawing 11] It is an operating-sequence Fig. in the case of drawing 10 . 

[Drawing 12] It is drawing showing the user data flow at the time of the normal operation of the 
example of this invention. 

[Drawing 13] It is an operating-sequence Fig. in the case of drawing 12 . 
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[Drawing 14] It is drawing showing the user data flow at the time of the congestion condition of 
the example of this invention. 

[Drawing 15] It is an operating-sequence Fig. in the case of drawing 1 4 . 

[Drawing 16] It is an operating-sequence Fig. for the control signal at the time of the congestion 
condition in other examples of this invention. 

[Drawing 17] It is an operating-sequence Fig. for the user data at the time of the congestion 
condition in other examples of this invention. 

[Drawing 18] It is drawing showing the system architecture in W-CDMA communication system. 
[Drawing 19] It is drawing showing the protocol architecture in RAN of drawing 1 8 . 
[Description of Notations] 

1 RAN (Wireless Access Network) 

2 UE (Migration Machine) 

3 CN (Core Network) 

4 RNC (Radio Control Equipment) 

5 Router 

6 NodeB (Base Transceiver Station) 

1 1 Physical Layer (Layer 1 ) 

1 2 Layer 2 

13 Layer3(RRC) 

41 C Plane Processor 

42 U Plane Processor 

42a and 42b present — business — U plane processor 
42c U plane processor for backup 

71 ATM/IP-IF Section 

72 82 Layer 2 processing section 

73 83 The APL section 
81 IP-IF Section 

91 Layer 3 Processing Section 

731,831 Underlying protocol generalization section 

732 Congestion Detecting Element 

733 Congestion Tense Section 

734.835 Memory 

735.836 Control section 

736.837 Bus 

832 Receive Section 

833 Taking over Information Expansion Section 

834 Get Down and it is Signal Transmission Place IP Address Directions Section. 



[Translation done.] 
* NOTICES * 

JPO and IHPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Drawing 1] 
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{Drawing 2] 




[Drawing 3] 
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[Drawing 4] 
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[Drawing 5] 
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[Drawing 6] 
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[Drawing 7] 
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[Drawing 9] 




[Drawing 10] 
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[Drawing 1 1] 
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{Drawing 12] 
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[Drawing 131 
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[Drawing 14] 
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[Drawing 15] 
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[Drawing 17] 
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[Drawing 19] 
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